Paleolakes Gallery Walk Assignment


Name                                           
Saharan paleolakes


Class Wednesday, November 15

Over the past few weeks, we’ve seen some tantalizing clues that the Sahara has not always been as dry as it is today. Wouldn’t it be neat to know how long ago it was wetter? And how much wetter it was? Were humans around then? Could they have made a living in what is now a hyperarid desert? Were rainfall changes in any way connected with the rise of Ancient Egyptian civilization? Was it warmer or colder when it was wetter in the Sahara, and can we make any predictions about what global warming will do to the Sahara? Fortunately, we have the geological and archaeological record to help us out!

Let’s start by thinking about what you already know about when it was wetter in the Sahara in the recent past:

· When we studied groundwater in the Sahara, what did you learn from the ages of Saharan groundwater about periods of higher rainfall in the Sahara? 

· When we studied the Libyans Great Man-Made River Project, you learned about the sources of aggregate that the Libyans used to make the concrete pipes. What evidence is there in the aggregate sources for higher rainfall in the recent past in the Libyan Sahara?

· What additional things did you learn about in the homework that suggest higher rainfall in the past in the Sahara?

Taoudenni
For homework, you read about the salt mines at Taoudenni. On the next page, you'll find a stratigraphic column from the Taoudenni area, and you'll find a map of the area on page 4. The stratigraphic column shows a representative sequence of sediments in a particular place, with the oldest sediments at the bottom of the column and the youngest at the top (kind of like a core sample). These sediments have been interpreted to represent sediments deposited in a lake that periodically became hypersaline and occasionally dried out altogether. What features of the sedimentary record support that interpretation?

What information might we like to know about these sediments that isn't included in the stratigraphic column and key?
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Fig.2. The Taoudenni area.
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Your job:

· To study the sediment record at four other sites scattered across the Sahara.

· Develop a picture of what the Sahara was like when rainfall was higher.

· Draw conclusions from the features in the sediments about when rainfall was higher than it is today and when it was lower. 

· Compare the four sites to develop a more complete picture in time and space across the Sahara. 

· Use the geological record to make predictions about the impact of global warming on the Sahara.

· Look for correlations between climate events in the Sahara and historical events in Ancient Egypt.

The data:

On the classroom walls, you will find data from four other sites scattered across the central Sahara. These data include the following:

–
a stratigraphic column showing sediment types

–
radiocarbon dates, including what the dates were obtained on and where the samples were located in the section

–
fossils, including microfossils, found in sediments in the section

–
information on large animal populations and human activities, evidence for which may come from the immediately surrounding area rather than the section itself.

–
information on floral remains, which may come either from vegetal remains (either in situ or having floated out onto a lake and sunk) or from pollen preserved in the section. Shape and size of pollen vary from species to species, and pollen analysis (palynology) of sediments can provide valuable information about what species were in the vicinity of the sample site. How representative a sample is of the actual vegetation depends upon 1) how far the wind carried pollen from various species and 2) whether conditions were right for preservation of pollen in the sediments.

–
a map on page 8 showing modern vegetation (floristic) zones in North Africa, with lists of important plant species from each zone.

Your team assignment:
–
Go to your first station, and locate the site on the map of the Sahara that I’ve given you.

–
Examine the data at your first station. You will find reference information on various rock and sediment types at the end of this handout.
· Make at least one observation about the sediment sequence, and make an interpretation from your observation that relates to rainfall or rainfall changes.

· Write your observation and interpretation on the big Post-It at the station.

· When time is called, move to the next station.

· Read the previous observation(s) and interpretation(s). Correct and/or add to statements that are already there. Make an additional observation and interpretation, and write it on the Post-It.

· When you have rotated back to your original station, read all of the observations and interpretations. Prepare to present a summary of the evolution of your paleolake (with evidence)  to the rest of the class, including the following:

· What your site looked like at various times.

· The major changes in the environments of deposition (e.g., change from beach to dune to lake bottom to whatever), with evidence for those changes, and the timing of those changes.

· What your stratigraphic section suggests about rainfall changes in the area and why, and what the timing of changes appears to have been.

Class discussion questions:

What do the four sites suggest about changes in rainfall over time across North Africa? Be specific about the timing of changes. 

The current Sahara-Sahel boundary lies at approximately 17°N latitude (roughly through Timbuktu). Where would you place the Sahara/Sahel boundary in Early Holocene time, between 7500 and 8000 ybp? Explain the reasoning behind your answer.

Are the conclusions you have drawn using the information from the paleolakes consistent with what you knew earlier (and listed on page #1) about wetter and drier times in the Sahara?

Here are two more geological observations for you to consider:

· At about 18,000 ybp (Late Pleistocene, at the height of the last major glacial advance), the Sahara/Sahel boundary lay at about 10°N latitude. Worldwide temperatures were significantly colder then than they are today.

· The Early Holocene, by contrast, was a time of warmer temperatures worldwide than either the Late Pleistocene or the modern era. The Early Holocene is commonly referred to as the "Early Holocene Climatic Optimum".

· Based on the geological record preserved in the Sahara from the Late Pleistocene, Early Holocene, and present, what might you predict for rainfall conditions in the Saharan region if global warming results in long-term worldwide temperature rise? Explain your answer, and provide evidence.

Remaining pages are the same as the jigsaw example.
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page 7: Barbara Tewksbury, Hamilton College, btewksbu@hamilton.edu

